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A7 MM (310)E A7) FEAREY] o wE AAEdS FA4s, 4 d2 v HAAA(310)E
LVDT(Linear Variable Displacement Transducer)d < $ith.
A7) A (3200 A7) FRAREEY] FEdd wE AASTHS S5, € d2 A7) s (320)E
2= (Load Cell)Y < SUtt.
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TR et H AlojE 9% HAsle| H8E = e VASE XEE giAE 5 U
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Linear Regression Pol)mon_ual Suppoit V?ctor Decision Tree Random Forest XGBoost
= Regression Regression
Training Test Training Test Traming Test Training Test Traming Test Training Test

Data Set | 0.599 0.533 0.779 0.741 0.753 0.693 0.947* 0.807 0.946 0.812% 0.947 0.705

Data Set 2 0569 0308 0.766 0.643 0810 -0.129 0.942* 0.706 0940 0.725* 0.942 0.705
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3mm, 2Hz :
Ti iti 10mm, 7Hz [ :
Time__| Position |Referer15mm, 10Hz  PaGain | IGain
0. 6.8 Time Position |Reference| Py Gain | Py Gain I Gain
0. 0.001 49.49 50.00 3 0.3 0.01
0.0
0. 0.002 49.50 50.01 3 0.3 0.01
0.0
—  0.003 49.51 50.02 3.1 0.3 0.01
1.
1.1
1. 1.123 50.81 51.01 3.5 0.3 0.01
1.1
1.124 50.82 51.02 3.5 0.3 0.01
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Er4
Time  Position Reference E:l:x_ P, Gain | P, Gain | IGain
0.001 | 4949 50.00 |9875.2 3 0.3 0.01
0.002 | 49.50 50.01 [JEIEaEE 3 0.3 0.01
0.003 | 49.51 50.02 ]9875.2 3.1 0.3 0.01
1.123 | 50.81 51.01 |6842.2 3.5 0.3 0.01
1.124 | 50.82 51.02 68422 3.5 0.3 0.01
78.123| 5299 52.21 1283 7.2 0.3 0.01
\ Frequency Displacement Optimal P, /
\ 1Hz 3mm 10.3 /
2Hz 3mm 8.5
3Hz 3mm 7.2
8Hz 15mm 3.8
9Hz 15mm 3.7
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N2
%]

[1: Training Set

(a) : Test Set
displacement 3 4 5 6 7 8 9 10 11 12 13 14 15
frequency
1|0/ 0 [O] O |O]O|O] O |O] O [O] O |O
2|00 |0l O |0l O|O] O |O] O [Of O |O
3[0J]O|O]O|[O]O|Of O |O] O |O] O [O
4 |10l 0|0l O |0l O (O] O |O] O [Of O |O
5|0/ 0[O0l O|O]O|O] O |O] O [O] O |O
6 (O] O |0l O |O]O (O] O [O] O |O] O |O
7|0l 0|0l O|O0]O(O] O |O] O [Of O |O
8 [O| O |O] O [O]O|Of O |O] O |O] O |O
9 |0l O |0l O|O0] O (O] O |O] O [Of O |O
10 |0 O |O] O [0l O |O] O [O] O |O] O (O
o - _Dataget 1 - - -
[1: Training Set
(b) : Test Set
displacement 3 4 5 6 7 8 9 10 11 12 13 14 15
frequency
110 0 0O O OO OO O O O O O
2|0 00 O0O0O0OO0O|O0O O O O O O
310000 0O0OO0OO0O|0O0 O O O O O
4/0 OOOO0OOO|O0O O O O O O
5§/0 OO OOO OO O O O O O
6O 0OOOO0OOO0O|O0O O O O O O
710 00000O0|0 O O O O O
8/0 O 0OOOOO|O O O O O O
GIION O ONONONONONNON OFOREOF O Q)
1|0 O O OO OOfO O O O O O
Data Set 2
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P1 Gain
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—=— Actual_pl_gain
—— Predicted_pl_gain

P1 Gain

—=— Actual_pl_gain
—e— Predicted_p1_gain

5 3
Frequency

12mm

5 13
Frequency

13mm

—e— Actual_pl_gain
—e— Predicted_p1_gain

P1 Gain

—=— Actual_p1_gain
—— Predicted_p1_gain

B 3
Frequency

14mm

B 3
Frequency

15mm

—=— Actual_p1_gain
—e— Predicted_p1_gain

P1 Gain

—=— Actual_pl_gain
—e— Predicted_p1_gain

B 3
Frequency
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N
N

Position

1Hz, 10mm

—— Actual ]
-~ Reference

Position
1

2Hz, 10mm
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Actual

Reference

— Actual
--— Reference |
g 0

000 oo
sample

Ld

%0 w000

0 S
sample

6Hz, 10mm

+— Actual
i Reference |

Position

3Hz, 12mm

]

—— Actual
---- Reference

[ 00 1500

Position

1560 260 250 B
sample

THz, 12mm

1500 200 250 600
sample

10Hz, 15mm

—— Actual
if| - Reference

Position

LEERE

) 000 500

—— Actual

Ed8

o0 2500
sample

260 )
sample

Frequency |[Displacement| Optimal P4 Vl\\lﬂizhdoel:t Predicted Py | With Model
1Hz 10mm 7.3 88sec 7 13sec
2Hz 10mm 5 65sec 5.4 15sec
3Hz 12mm 5.2 46sec 5.7 17sec
6Hz 10mm 4.2 25sec 8sec
7Hz 12mm 3.7 20sec 10sec
10Hz 15mm 3.5 19sec 3.7 7sec
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